Background: Intrathecal drug delivery is known to reduce pain in patients where conventional systemic analgesia has been ineffective or intolerable. However, there is little information regarding the effects of intrathecal drug delivery on quality of life and function in those with advanced, incurable cancer. Aim: Retrospective exploration of the views of bereaved carers regarding the physical and psychosocial effects of external tunnelled intrathecal drug delivery in patients with advanced incurable cancer. Design: Thematic analysis of qualitative interviews with carers of deceased individuals who received percutaneous external tunnelled intrathecal drug delivery as part of their pain management, within two UK centres. Setting: A total of 11 carers were recruited from two UK Palliative Care centres. Family carers of adult patients who had received external tunnelled intrathecal drug delivery analgesia for cancer pain and had died between 6 and 48 months prior to contact were included. Carer relatives who were considered likely to be too vulnerable or who had lodged a complaint about treatment within the recruiting department or who had been treated directly by the interviewer were excluded. Results: In total, 11 interviews took place. The emerging themes were (1) making the decision to have the intrathecal -relatives described desperate situations with severe pain and/or sedation, meaning that the individual would try anything; (2) timing and knowing they were having the best -an increased access to pain and palliative care services, meant carers felt everything possible was being done, making the situation more bearable; (3) was it worth it? -the success of the external tunnelled intrathecal drug delivery was judged on its ability to enable the individual to be themselves through their final illness. Side effects were often considered acceptable, if the external tunnelled intrathecal drug delivery enabled improvements in quality of life. Conclusion: Carers perceived external tunnelled intrathecal drug delivery as most valuable when it improved quality of life towards the end of life, by reducing pain and side effects of conventional systemic analgesia to enable individuals 'to be themselves'. Under these circumstances, the carers judged significant side effects to be acceptable.
Introduction
Moderate to severe pain is experienced by over 50% of cancer patients. 3 The World Health Organization (WHO) analgesic ladder is effective for most patients, 4 but a significant minority (5%-14%) have persistent pain despite this approach 5, 6 and this may be an underestimation. 3, 7 The WHO suggests that interventional procedures may benefit this group of patients and the British Pain Society recommends intrathecal drug delivery (ITDD) when other options are inadequate or not tolerated. 8 An international, multicentre, randomised controlled trial shows ITDD to provide improved side effects, analgesia and some aspects of quality of life (QoL), compared with systemic medications. 1 A qualitative study involving Canadian patients and health professionals earlier in the disease trajectory also suggests improved QoL. 9 However, as far as we are aware, there are no qualitative studies exploring the experiences of carers or patients with ITDD in the latter stages of the disease. Improved understanding of these perspectives may help when considering management options.
Aim
To explore the views of bereaved carers on the physical and psychosocial effects of analgesia by external tunnelled intrathecal drug delivery (ETITDD) in patients with advanced incurable cancer.
Methods
A retrospective qualitative approach to answer the primary question, 'What are bereaved carers' views of ETITDD for cancer pain?', including effects on pain, side effects, function and QoL.
Study sample
There is little evidence to guide the optimal time for interview. One paper recommends interviewing at least 6 months after bereavement. 10 We decided on a time-frame that allowed sensitivity around the death while being soon enough to the intervention not to impede recall.
Inclusion criteria
Carer of a patient who Deceased patients were identified from the Chronic Pain Team records by a clinician who was involved in their care at two locations with established ETITDD services (Gloucestershire Hospitals NHS Foundation Trust and Royal Cornwall Hospitals NHS Foundation Trust). Carer details were identified from the Patient Administration System. A letter was sent from the Chronic Pain or Palliative Care Consultant who had managed the case, along with a brief description of the study, a reply slip and a stamped addressed envelope to register interest. Those who responded were sent a Participation Information Sheet with further details. One week later, researchers contacted the carers by telephone to offer further information and to confirm participation. An interview was arranged at a convenient time and location for the carer.
Exclusion criteria

What this paper adds?
• • Family carers described that ETITDD was used when their relatives were in desperate and intolerable situations.
• • Carers judged that improvement in quality of life (QoL) and function outweighed inconveniences and side effects associated with ETITDD, for their relative. • • Several carers suggested earlier use of ETITDD.
Implications for practice, theory or policy
• • These findings add to the limited previous research around the experience of ETITDD as part of palliative care and will help better inform healthcare professionals, patients and carers when considering analgesic options. These findings are applicable in any health systems which provide ETITDD as part of palliative care analgesia.
Data collection
Interviews were conducted in various locations including carers' homes, hospice or hospital, following informed, written consent. A semi-structured format with a topic guide was used to explore carers' perceptions of their relatives' pain experience, management of pain, side effects and function before and after placement of the ETITDD system. All interviewers used the same topic guide and questions were revisited and altered to achieve adequate depth. Interviews took place between July 2014 and September 2015 and lasted between 48 and 120 min. These were audio-recorded, anonymised and transcribed verbatim.
Data analysis
Each interviewer independently read and analysed their own transcripts. Codes were allocated and connections generated between the codes to identify categories, congruent with an Interpretive Phenomenological approach. 11 Data were read by other team members to gain familiarity and assist with category generation. Once categories had been agreed, the researchers worked extensively together to develop emerging themes and to agree on illustrative quotes. To promote trustworthiness in the analysis, the team discussed at length where categories should be housed within themes, and retitled themes to reflect the meaning of interviews.
Ethical considerations
We recognised that the interview process had the potential to distress the interviewee. Support team contact details were provided for local bereavement charities and the Hospice and the team offered to contact the carers' general practitioner. Ethical approval was agreed by Solihull West Midlands NRES Committee (REC 13/WM/0473).
Results
A total of 17 carers were sent an invitation letter and 11 were interviewed. All carers interviewed were close family members of patients who had ETITDD for pain control in the context of advanced progressive malignancy (Table 1) . Three themes emerged from the data:
1. Making the decision to have the ETITDD; 2. Timing and knowing they were having 'the best'; 3. Was it worth it?
Theme 1: making the decision to have the ITDD
In total, 10 of the 11 carers recalled an inability to achieve acceptable pain relief prior to the ITDD, and this was the major factor limiting many activities of daily living:
The pain got worse and worse and she was literally crawling on all fours and just trying to find a position to relieve her pain. (Participant 8) Carers recalled significant cognitive compromise caused by systemic analgesia and related how this impacted upon the QoL of their relative in many ways, including inability to communicate lucidly with family and friends or to participate in important activities:
They knocked him out, so he's got no life, so he's there and he's not in pain but he's not with us and he didn't like that and we didn't like it. (Participant 9)
Carers described their relative experiencing progressively worsening pain, loss of function and associated distress, resulting in admission to an inpatient setting for pain management:
The pain became quite serious from summer and then towards Christmas it became quite unbearable. We went away at Christmas but she couldn't stand it so we had to come back Boxing Day and that was really the end. She couldn't cope with the pain. She had a PCA, but it was not strong enough to deal with the pain. They couldn't cope with her pain in hospital. (Participant 4) Carers described the hopes held by the patient and family when the concept of ETITDD was introduced:
That is primarily what our aim was just to get the pain under control so she could come home and still be in bed at home, you are on the bed at the moment and you have got to take this risk so this is continuous and you are comfortable, you can have conversations, you can engage with the kids. (Participant 1)
Carers described discussion of ETITDD as a method of pain control and the decision-making process. Some took the opportunity immediately, while others weighed it up:
Her legs were gone before the pump operation (ITDD) so I think that's what in the end made us say yes, go for it because if there had been a chance she could walk then we probably wouldn't have gone for it but because her legs had gone by this point she said yes, would take anything to stop the pain. (Participant 3) Carers reported various factors, specific to individual patient priorities, that contributed to the decision to have ETITDD and the common theme was the hope that ITDD would enable the patient some control over their situation.
Theme 2: timing and knowing they were having 'the best'
Some carers appreciated that physicians had 'correctly' estimated the appropriate time to insert the ETITDD avoiding loss of the ability to communicate or reduced consciousness:
I think it was perfect timing because the pain was becoming such that he was either going to have no quality of life or he was going to have some, he was still going to be conscious, he was still going to be a bit more mobile and when he was approached with it, it was the perfect time. Definitely, definitely because he was still able to say what he wanted to do. (Participant 9) Others carers were disappointed, as they felt that the ETITDD had been inserted too late: I really wish they had done it earlier on when he was in so much pain when they couldn't get hold of it. Instead of having 10 days I might have had a month or 6 weeks, you know with him (without pain). (Participant 11)
Family carers described the distress of watching their relative in pain and the relief and importance of knowing that he or she was receiving the best possible pain control:
We knew that he was going to die, but when and how was in the lap of the gods and needed to be managed in the best possible way. And we felt that there (in the hospice), those issues were being addressed and that's what mattered. You would be a suitable candidate to have one of these, it will address the levels of pain you are experiencing and hopefully make you feel better and have a better quality of life. (Participant 6) An increased level of specialist support was provided with ETITDD and carers appreciated the optimal support and care. In both geographical areas, the patients with ITDD had access to a 24/7 days a week to a specialist advice service, hospice inpatient admission and ETITDD trained staff in the community. Timely access to this support was recognised as very important, particularly when the patient was at home: 
Theme 3: was it worth it?
The perceived benefits of ETITDD were expressed by the carers through categories including 'quality of life', 'being themselves' and 'being normal' for longer. Nearly all carers reported a significant improvement in pain control once the ETITDD dose was optimally titrated and several reported significant reductions in side effect burden:
He wasn't so confused. He wasn't drugged up to the eyeballs so that you know he was getting confused and sleeping all the time he was more alert, that was the big thing. (Participant 7) Carers observed that reduced pain had a major impact on social and family interactions, allowing the patient quality time with family and friends and to continue enjoyable activities. One of the key messages was that ETITDD enabled patients to remain themselves during the final stages of life:
We were able to go around and see some friends and she was able to go back home. She was able to come out (of the hospice) and actually her last day out was our daughter's 7th birthday … It amazed many people that the picture on the front of our funeral service was taken that day because she looked so well with a nice smiley natural picture. (Participant 3) When considering the disadvantages of the ETITDD, one carer described an unexpected acute worsening of pain during titration, which caused considerable distress:
He came back from surgery and had it done (ETITDD insertion) and he was in so much pain it was terrible. I sat up Carers reported their relatives experienced changes in bladder and bowel habit, which in two cases resulted in episodes of incontinence. Conversely, one carer felt that the patient's bowel habits had improved after ITDD insertion. Carers also described problems with the ETITDD system including frequent alarm activation, repeated disconnections or leakage around the line, resulting in suboptimal analgesia and unwanted admissions:
It didn't seem to be working and they kept saying, oh you know, we will check it and adjust the doses, they knew they had to adjust the doses and he got up one day and they checked it and found the blue lines had come out and apparently they brought it up over his shoulder as I said he was a big fella, and obviously he had pulled it out and they had to redo the thing and repeat it all. (Participant 7)
There were two suspected cases of line infection requiring removal of the ETITDD, but this was not perceived as a significant issue by the carers interviewed:
I mean how many times does an intrathecal tube infect, percentage wise? So if its 10% or 5% then why bring it into the conversation. You can infect anytime, anything can infect, so it wasn't an issue. (Participant 8) Two carers found it difficult to judge whether the ETITDD had been beneficial: Other carers were very positive about the procedure, recommending it for others in a similar position. Those who reported significant complications believed that overall the benefits outweighed the disadvantages:
As I say it was the quality of life that improved no end really … That six month period was not full of pain and discomfort. He was able to, although he was in bed, he was able to enjoy it. (Participant 5)
It's an individual choice, it's about quality of life and how you want to die. It is comparing a potential bit of quality time, or get it over and done with. At least there's a choice … It is a very individual thing, unless it happens you don't know what you will be faced with. It's like any treatment there are positives and negatives, but when offered, most people will say yes. (Participant 9)
Discussion
This is the first study to explore family carer perceptions of ETITDD. ETITDD was perceived to be positive by the majority of carers, in very challenging, desperate situations. They recalled clear reductions in pain along with a reduction in systemic side effects. This echoes previous findings. 1,2 However, family carers focused mainly on QoL, both explicitly and implicitly and function during the interviews, which is not described elsewhere. ETITDD was valued most, when improved pain control allowed the individual to be themselves, particularly in social interactions. When carers felt this was achieved, significant side effects were considered acceptable. In one instance, the carer judged that the ETITDD was inserted too late for the individual to benefit in this way, but was still glad to have tried everything.
Healthcare professionals are often concerned with the over-medicalisation of patients towards the end of life. 12 However, this was not a concern highlighted in our interviews. Overwhelmingly, family carers expressed the importance of a further option when other analgesic options had been exhausted. The interviews describe significant uncontrolled pain and side effects over time, and some concluded that ETITDD would have been beneficial at an earlier stage. This suggests a carer perception that physicians are considering ETITDD as a 'last resort' and the intervention is introduced at a time when informed consent maybe challenging to undertake. In further understanding how ETITDD impacts on QoL for the individual and their carers, we hope that palliative care teams will consider discussing difficult and challenging pain earlier in the disease trajectory. Exploration of the individual's priorities and goals, alongside evaluation of the options may lead to less suffering and loss of quality time in the last few months of life. Previous evidence suggests that clinicians do not openly discuss goals of pain intervention in this cohort of patients, 13 although patients are clear that they wish to continue valued activities and socialising. 14 It is the clinical perception of the research group that on occasions, severe pain and medication side effects might be replaced with increased awareness of the situation. Some carers mentioned prolongation of life associated with ETITDD as found in previous studies 15 with advanced progressive disease but despite explicit exploration, the exchange of one distress for another was not a theme that emerged from the interviews. Both sites use a consent process that involves the relatives and actively manages expectations and this is likely to reduce the impact of exchange of distress. It is sometimes difficult to distinguish between medication side effects and deterioration due to terminal disease and for those patients whose survival exceeded expectations, implanted ITDD systems could have been considered.
The personal experiences of carers were also highlighted in the interviews. In contrast to the literature, none of the interviewees described caring as a burden. 13, 14 These families had access to specialist on call services and hospice admission, over and above normal provision for people at the end of life and carers recognised this. The enhanced support around this patient group may have led to a reduction in perceived burden for the carers.
When designing our study we debated, in the absence of any documented evidence, the optimal time to contact carers and invite them to participate in research following bereavement. The response rate to invitation was high and the data collected was rich, indicating they were willing to discuss their experiences. Two interviewees specifically commented that the timing of contact following bereavement (from 6 months onwards) was acceptable to them. It is difficult for us to comment on the reasons for non-participation as we did not seek to collect these data; however, it is the impression of the researchers that those who participated specifically wanted to recognise good experiences or explore difficult experiences and therefore there may be a range of more neutral views not presented here.
Limitations
Although recruitment occurred within 48 months, the variation in time between death of the patient and the carer interview was up to 56 months. While family carers appeared to have good recollection of information, we acknowledge that their recall of events over these time frames might have led to some data loss. The findings of this study are not intended to be generalised, but are likely to be transferable to other similar contexts and settings. The patients in this study all had external systems. Implanted systems are used elsewhere and caution is advised if applying data from this research to that group.
The research team included pain and palliative care physicians, bringing a variety of expertise and clinical experience to the research. We achieved a unified approach to the process through regular meetings. While this lengthened the analysis process, the final data interpretation incorporates varying professional viewpoints adding to the validity of the research.
We are mindful that we interviewed carer proxies rather than patients. Although the data are rich, there may be differences between patient and proxy accounts and perceptions. 16 Our study design has captured an array of experiences and if we had interviewed patients themselves, it is possible that only those with a good experience would be able to participate.
Conclusion
Carers described desperate situations before the ETITDD was placed, with significant loss of function and QoL in their relatives, secondary to uncontrolled pain and medication side effects. Carers perceived ETITDD to be of greatest value when it improved QoL for their relative, by reducing pain and the intolerable side effects of systemic analgesia, enabling individuals 'to be themselves' through their final illness and dying phase. Under these circumstances, carers deemed significant disadvantages to be acceptable. Carers also recognised the additional support and specialist care they received as part of the ETITDD service.
These findings add to the limited previous research around the experience of ETITDD as part of palliative care and will help inform healthcare professionals, patients and carers when considering analgesic options.
